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MODEL  HU- 1  A 


CONCLUS  IONS 


Noise  levels  of  Army  HU-1A  helicopters  9-1632  (equipped  with  a 
modified  exhaust  system)  and  58-2080  (standard  configuration) 
were  recorded  under  similar  operating  and  ambient  conditions 
and  are,  therefore,  directly  comparable.  Some  difference  exists 
in  the  2 O'J  ft  directivity  patterns  of  the  aircraft  in  hover, 
along  with  an  increase  in  high  frequency  noise  in  take-off  and 
landing.  The  latter  may  be  due  to  various  pilot  techniques  in 
achieving  the  requirements  of  Test  2.  Except  for  these,  however, 
sound  pressure  levels  of  the  aircraft,  under  similar  operating 
conditions,  are  considered  the  same.  Other  differences  lie 
within  the  envelope  of  repeatability. 

It  is,  therefore,  concluded  that  the  modified  exhaust  system  of 
HU-1A  No.  9-1632  does  not  significantly  affect  the  acoustic 
characteristics  of  the  aircraft. 


INTRODUCTION 


A  noise  level  survey  of  an  Army  HU-1A  helicopter  with  a  modified 
exhaust  system  (Ser.  9-1632)  was  made  in  conformance  with  tests 
and  procedures  reported  in  Reference  1.  Data  liave  been  presented 
in  a  manner  similar  to  Reference  1  and  a  comparison  is  made  with 
HU-1A  (Ser.  58-2080)  noise  levels  reported  therein. 


The  aircraft  and  operating  conditions  were 
levels  of  the  two  aircraft  may  be  directly 
engine  torque,  gas  generator  rpm  and  rotor 
and  found  to  be  similar  in  each  instance. 


similar,  so  that  sound 
compared.  Gross  weight, 
rpm  have  been  compared 
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DISCUSSION 


Figure  I  is  an  illustration  of  HU-1A  S/N  9-1632.  Measurement 
equipment  is  shown  installed  in  the  aircraft  in  Figure  2. 

Sound  levels  of  the  HU-1A  in  hover  are  shown  in  Figure  4.  A 

noticeable  difference  exists  in  the  directivity  pattern  in  the 
nigh  frequencies  (1200  -  2400  cps,  2400  -  4800  cps  and  4800  - 
10,000  cps  octave  bands)  on  the  port  side  of  the  aircraft.  The 
remaining  differences,  however,  are  not  of  real  significance, 
and  are  felt  to  lie  in  the  range  of  repeatability. 

Take-off  and  landing  noise  is  shown  in  Figure  6.  No  large  dif¬ 
ferences  are  noted  between  aircraft  except  in  the  high  frequency 
(2400  -  4800  cps  and  4800  -  10,000  cps)  bands  where  HU-1A  Serial 
9-1632  shows  an  increase  (about  10  db)  at  locations  1  and  2. 

Noise  levels  of  the  aircraft  in  flyby  are  plotted  in  Figures  8, 

9  and  10.  Again,  no  significant  difference  is  noted. 

Internal  sound  levels  are  plotted  in  Figures  12,  13  and  14. 
hile  sound  pressure  levels  inside  aircraft  9-1632  are  less  than 
aircraft  58-2080,  this  may  be  due  to  a  difference  in  interior 
configurations  of  the  aircraft.  Aircraft  58-2080  contained  an 
auxiliary,  range-extension  fuel  tank  which  considerably  altered 
the  internal  acoustics  of  the  aircraft.  As  a  result,  sound  levels 
inside  the  two  aircraft  are  not  directly  comparable.  Comparison 
plots  of  the  two  aircraft  are  presented  for  hover  and  overhead 
flyby  conditions  in  Figures  1 8 ,  19  and  20,  respectively.  Each 
spectrum  level  in  Figure  18  represents  an  average  value  of  three 
locations.  This  was  cbne  so  that  no  one  point  would  indicate  a 
false  trend.  Note  that  the  aft  locations  for  9-1632  have  a 
somewhat  higher  SPL .  Finally,  overhead  flyby  comparisons  do  not. 
indicate  any  significant  trend,  although  at  the  500  ft.  altitudes, 
9-1632  does  have  a  lower  SPL. 

Figures  15,  16  and  17  are  narrow  band  (continuous  spectrum)  charts 
which  are  directly  comparable  with  those  appearing  in  Reference  1. 

Figure  21  is  a  comparison  of  fundamental  frequencies  and  harmonics 
for  each  identifiable  noise  source  at  position  23,  Test  1. 
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Fort  Knox,  Kentucky  (1) 

P  res i den  t 

United  States  Army  Aviation  Board 
ATTN:  ATBG-DG 

Fort  Rucker,  Alabama  (2) 

Headqua  r ters 

U.  S.  Army  Aviation  Test  Office 
ATTN:  FTZAT 

Edwards  Air  Force  Base,  California  (1) 

Deputy  Chief  of  Staff  for  Logistics 
ATTN:  Requirements  Division 
Department  of  the  Army 

Washington  25,  D.  C.  (2) 

Deputy  Chief  of  Staff  for  Military  Operations 
ATTN:  Director  of  Organization  and  Training,  Doctrines 
and  Combat  Developments  Division 
Department  of  the  Army 

Washington  25,  D.  C.  (1) 
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DISTRIBUTION  LIST  (Continued) 


Army  Research  Office 

Office  of  the  Chief  of  Research  and  Development 
ATTN:  Research  Support  Division 

Department  of  the  Army 

Washington  25,  D.  C. 

(1) 

Office  of  Chief  of  R&D 

ATTN:  Air  Mobility  Division 

Department  of  the  Army 

Washington  25,  D.  C. 

(1) 

Off  i  cer  in  Charge 

U.  S.  Army  Transportation  Aviation  Field  Office 
ATTN  :  ALO  -  Room  1716 

Bureau  of  Naval  Weapons,  Department  of  the  Navy 
Washington  25,  D.  C. 

(1) 

Comma nde  r 

Naval  Air  Test  Center 

ATTN:  U.  S.  Army  Liaison  Officer 

ATTN:  Technical  Library 

Patuxent  River,  Maryland 

(1) 

(1) 

Commanding  General 

U.  S.  Army  Ordnance  Missi le  Command 
ATTN:  ORDXM-T 

Redstone  Arsenal,  Alabama 

(D 

Deputy  Pres i dent 

The  Ordnance  Board 

ATTN:  Library 

Aberdeen  Proving  Ground,  Maryland 

(1) 

Commanding  General 

Quartermaster  Research  and  Engineering 
ATTN:  Technical  Library 

Natick,  Massachusetts 

Command,  U. 

S.  Army 

(1) 

Pres  i dent 

U.  S.  Army  Signal  Board 

Fort  Monmouth,  New  Jersey 

(1) 

Chief  of  Transportat ion 

ATTN:  TCDRD 

ATTN:  TCAW 

ATTN:  TCREG 

ATTN:  TCSOP 

ATTN:  TCCAD 

Department  of  the  Army 

Washington  25,  Q.  C, 

(2) 

(1) 

(1) 

(1) 

(1) 
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DISTRIBUTION  LIST  (Continued 


Commanding  Officer 

U.  S.  Army  Transportation  Combat  Development  Group 
Fort  Eustis,  Virginia 

Commanding  Genera! 

U.  S.  Army  Transportation  Materiel  Command 

ATTN:  TCMAC-APU 

P.  0.  Box  209,  Main  Office 

St.  Louis  C 6,  Missouri 

Commandant 

U.  S.  Army  Transportation  School 

ATTN:  Adjutant 

Fort  Eustis,  Virginia 

Commanding  Officer 

U.  S.  Army  Transportation  Research  Command 
ATTN:  Executive  for  Programs 
ATTN:  Research  Reference  Center 

ATTN:  Editorial  Branch 
ATTN:  Aviation  Directorate 
ATTN:  Military  Liaison  &  Advisory  Office 
ATTN:  Deputy  Commander  for  Aviation 

Fort  Eustis,  Virginia 


(1) 


(2) 


(3) 

(1) 

(2) 

(  M 

(2) 

(5) 

(4) 
(1) 


Commanding  Officer 

U.  S.  Army  Transportation  Research  Command  Liaison  Office 
ATTN:  MCLATS 

Wr ight-Patterson  Air  Force  Base,  Ohio  (1) 


Commande  r 

Air  Research  &  Development  Command 

ATTN:  RDR-LA 

Andrews  Air  Force  Base 

Washington  25,  D.  C.  (1) 


Commander 

Wright  Air  Development  Division  (WWAD  Library)  (1) 

ATTN:  WCLSY-V  (1) 

V/r  i ght -Pat terson  Air  Force  Base,  Ohio 

Hq  USAF  ( AFDFD ) 

Washington  25,  D.  C.  (1) 
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DISTRIBUTION  LIST  (Continued) 

Chief  of  Naval  Research 
Code  461,  Maj .  L.  C.  Robertson 
Wash i ngton  25  ,  D .  C  . 

Chief,  Bureau  of  Naval  Weapons  ( R - 33 ) 

Department  of  the  Navy 
Washington  25,  D.  C. 

Comma n dan  t 

U.  S.  Army  T ranspo rta t i on  School 
ATTN:  Marine  Corps  Liaison  Officer 
Fort  Eust  is,  Virginia 

Comma  ndan  t 

U.  S.  Coast  Guard 

ATTN:  Chief,  Testing  and  Development  Division 

1300  “E '  Street,  N.W. 

Wash i ngton  25 ,  D .  C  . 

National  Aviation  Facilities  Experimental  Center 

ATTN:  Library 

Atlantic  City,  New  Jersey 

National  Aeronautics  and  Space  Administration 
ATTN:  Bertram  A.  Mulcahy 

Assistant  Director  for  Technical  Information 
1520  H  Street,  N.W. 

Wash i ngton  25 ,  D .  C . 

British  Joint  Services  Mission  (Army  Staff) 

ATTN:  Lt.  Col .  R.  J.  Wade,  RE 
DAQMG  (Mov  &  Tn) 

3100  Massachusetts  Avenue,  N.W. 

Washington  8,  D.  C. 

Comma  nder 

Armed  Services  Technical  Information  Agency 
ATTN:  TIPCR 
Arlington  Hall  Station 
Arlington  12,  Virginia 

Office  of  Technical  Services 
Acqu i s i t i o  l  Sect i on 
Department  of  Commerce 
Washington  25,  D.  C. 


DISTRIBUTION  LIST  (Continued) 


L i brar i an 

Langley  Research  Center 

National  Aeronautics  &  Space  Administration 

Langley  Field,  Virginia 

(3) 

Ames  Research  Center 

National  Aeronautics  and  Space  Agency 

ATTN:  Library 

Moffett  Field,  California 

(1) 

National  Aeronautics  &  Space  Administration 

Lewis  Research  Center 

ATTN:  Library 

21000  Brookpark  Road 

Cleveland  35,  Ohio 

(1) 

Dr.  C.  B.  Cambrel  1 ,  Chairman 

Department  of  Industrial  Engineering 

Arizona  State  University 

Tempe,  Arizona 

(1) 

Douglas  Aircraft.  Company,  Incorporated 

El  Segundo,  California 

ATTN:  Advanced  Design  Section 

(1) 

National  Aircraft  Noise  Abatement  Council 

Room  413,  Associations  Building 

1145  19th  Street,  N.W. 

ATTN:  Jack  R.  Cram,  President 

Washington  6,  D.  C. 

(1) 

Bell  Helicopter  Company 

Fort  Worth,  Texas 

(1) 

Doak  Aircraft  Company,  Incorporated 

22309  South  Western  Avenue 

Torrance,  California 

(1) 

Hiller  Aircraft  Corporation 

Pa  1 o  A1 to,  Cali forn i a 

(1) 

Sikorsky  Aircraft  Division 

United  Aircraft  Corporation 

Stratford,  Connecticut 

(1) 

Chief,  Aviation  Medicine  Division 

United  States  Army  Hospital 

Fort  Rucker,  Alabama 

(1) 
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DISTRIBUTION  LIST  (Continued) 


Commanding  Officer 

U.  S.  Army  Medical  Research  S  Development  Command 
ATTN:  Neuropsychiatry  &  Psychology  Branch 

Washington  25,  D.  C.  (1) 

Commanding  General 

U.  S.  Army  Quartermaster  Research  &  Engineering  Command 
ATTN:  Environmental  Protection  Research  Division 


Natick,  Massachusetts 

(1) 

D i rector 

National  Aeronautical  Space  Administration 

Langley  Research  Center 

ATTN:  Mr.  Harvey  Hubbard 

Hampton,  Virginia 

(1) 

Chief  of  Research  &  Development 

Office,  Chief  of  Staff 

Department  of  the  Army 

ATTN:  Executive  Secretary,  Army  Scientific  Panel 
Washington  25,  D.  C. 

(1) 

Engineering  Data  Services 

North  American  Aviation  Incorporated 

4300  East  5th  Avenue 

Columbus  16,  Ohio 

ATTN:  RFD  30104 

(1) 

Chief 

U.  S.  Army  R&D  Liaison  Group  (9851  DU) 

ATTN:  USATRECOM  Liaison  Officer 

APO  757,  New  York,  New  York 

D  i  rector 

Human  Resources  Research  Office 

Washington  7,  D.  C. 

(1) 

U.  S.  Army  Transportation  Research  Command  Liaison 
Airborne  &  Electronic  Board 

Fort  Bragg,  North  Carolina 

Office 

(1) 

Pres i dent 

U.  S.  Army  Transportation  Board 

Fort  Eust  is,  Virginia 

(1) 
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